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Response of Mustard to Nitrogen and Trrigation Under High
Water Table Conditions in Hirakud Ayacut Area

D, LENKA!

Growth and development of toria mustard (Cv. Appressed mutant) grown in a
nittogen poor losmy sand high land soil in Hirekud ayacul area responded linearly upto
75 kg Nfhe. Under high water table conditions fluctuating within 82-120 em below sur-
face during Movember 1o January, the response to itrigation at 25, 50 and 75%, deple-
tion of available moiswre was not significant. Consumptive use and water requirements

were 216 and 241 mm, respectively,

In Orissa mustard is cultivated in
85,882 ha an with average yield of only
350 ko/ha. Mitrogen application up to
60-90 kg/ha (Singh and Tomar, 1971,
Dayananda and Mahipatra, 1974) and
irrication at suitable intervals (Singh
er al.. 1974} increased 1he yield signi-
ficantly over control, This paper reports
the response of mustard (Cv. Appressed
mutant) to nitrogen and irrigation under
Hirakud ayacut area.

MATERIALS AND METHODS

The mustard (Cv,Appressed mutant)
was sown in October 1971 and 1972
in a loamy sand high land soil. The
s0il was poor in available N (0.025 per
cent) and medium in available P and K
(0.0009and 0,015 per cent respectively).

The experiment was conducted
with graded doses of 0, 25, 50 and 75
kg N (Ammonium suiphats) with basal
dose of 23 kg P,0. and 30 kg KO per
ha and irricated at 25, 80 and 75 per
cent depletion of available moisture up

to 90 cm depth, in randomised block
design with four replications. frrometers
were fixed in 25 and 50 per cent deple-
tion irrigated plots to guide time of irri-
gation. lrrigation was applied through
a 7.5 em Parahall flume to make good
the deficit to field capacity. Moisture
content at sowing, before and after
esch irrigation and at harvest were
determined gravimetrically. During the
months of MNovember, December and
January the water table remained
93,120 and 69 cm below surface res-
pectively, The rainfall of 20.8 mm
received in two showers only during
1972.73 season was considered effec-
tive,

RESULTS AND DISCUSSION

Application of N increased brarch-
ing, height and number of siliqua per
plant over control significantly and
increased the yield of grain and sticks
(Table | and 1l). Similar response of
mustard to N has been reported by
Gupta el &f,, (1972) and Panwar and
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RESPONSE OF MUSTARD TO NITROGEN AND IRRIGATION

"TARVF 1L, Reeponse of the yisld of wains and sticks 1o lavels ol nittansn and ireigation

Grain (agfha)

Stieks {ofha)

Particulars i Response auuali
Lo * 1974-72 19Y2-73 Mean 1977-72 1972-73 Mean G
Levels of N
(Ka/ha)
0 4,47 2.59 3.53 13.18 .44 9.31 * ¥g=3.9394-3.41 N
28 G.67 4.34 5.00 17.73 G.01 11.59 A Yy=2.4940,08 N
50 10.87 4.4 7.65 30,23 8.67 19.42 Yom=3.254-2.20 N
75 14.48 5.50 9.98 35.11 10.48 22.82 # Ye==12.31+7.84 N
iican. 5. E.M. = 0.55 Q.32 0.32 1.51 .63 e —4.904L1.7T N
CD (0.05) 1.60 0.98 0.2 4.35 1.82 - Tma871-72
=.1872-73
Irrigation at
2890 depletion 9.26 4.08 G.67 23.35 7.88 16,66 Yom-Mean of 2 sessons
50", depletion 9.62 1.06 G.83 25.57 7.78 16.67 g-grain. s-sticks
76" depletion B.a3 2.72 6.12 23.23 7.24 15.25
5. E. M. = 0,48 0.28 0.28 1.317 (.64
.5, « = N.E N.5. M.S. M.S.

Bhardwaj (1976). The number of seeds
per siliqua and 1000 grain weight were
not influenced by N applicstion. In both
the seasons the yield response of grain
to N was linear, the average response
baing 220 kg per 256 kg N per ha (Ygm=
3.25--2.20 N) (Table Il and Fig.1).
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In the second season the vyield of
mustard (400 kg/ha) was lower than
that (900 kg/ha) of the first season due
to scarcity of water till mid December
on account of canal closure which
resulted in recession of water table
below 120 cm eliminating the contri-
bution of ground water through rapil-
tary rise, The response of growth and
yield of mustard to irrigation at diffe-
rent [evels of depletion of available
moisture was not sianificant due to
high water table during greater part of
the crop season (Table 111}, It may be
inferred that irrigation at 75 per cent
depletion of available moisture under
conditions of fluctuating high water
table conditions is sufficient to main-
tain the grain yield levels.

Consumptive use of mustard crop
wias 170 mm  with the irrigation at
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TABLE 111, Consumptive use and water requinment of mustard
Na., 'uf Cansumplive Water requir- w;mr' u'tn.'éfiiu[gh;:'y
irrigations {mm) ment (mm) {Kg/hafcm)
8o - 8 @ £-
Patticulars i : Mean = & Mean ¥ & Mean B 5
5 5 & 5 5 5 . 2%
E E E - - - E 0.E
Irrigation at
25%, depletion ] 3 4 145 186 170 232 206 I8 3827 13.08
50Y,, depletion 3 2 2.5 142 168 155 1588 175 166 4411 1516
75%, depletion 2 2 2 129 126 127 138 153 143 4847  16.85
Mean 3.3 2.3 — 132 163 161 176 178 177
25 per cent depletion of available REFERENCES
moisture (4 irrigations) and decreased
to 127 mm frrigati ar .
due to irfigation. at 75 pe DAYANANDA and 1. C. MAHAPATRA. 1974,

cent depletion (2 irrigations). Water re-
quirement varied from 218to 145 mm
with treatment irrigated at 25 per cent
and 75 per cent depletion, respectively.
Due to high water table conditions, the
consumptive use and water require-
ments determined appeared to be low.
By polythene iining ' technique, it has
been estimated that the contribution is
about 1 mm per day. Including this
contribution for 75 per cent of the crop
duration (64 days), the average con-
sumptive use and water requirements
were found to be 216 and 241 mm,
respeclively. The contribution of ground
water, however, needs further study.
The water use efficiency varied from
39 to 48 kg urains per ha per cm water
(Table I11).

The author is thankful to the Dean,
Research, Orissa University of Agricul-
ture and Technoiogy, Bhubaneswar
and ICAR for providing facilities.
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